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Introduction
• Honest signals are traits that individuals within a population 
possess that reflect their quality
• Honest signals are often visual characteristics (plumage size 
and color, bill color, foot color, etc.) 
• Honest signals should provide a potential mate with information 
about the physiological and/or genetic quality of another 
individual
• Assortative mating is a process of nonrandom mating in which 
mates choose each other based on similarities in phenotypes
• The black guillemot is a monomorphic seabird characterized by 
its black and white body and strikingly red feet
• Foot color has been shown to affect mating behavior in another 
monomorphic seabird, the blue-footed booby (Sula nebouxii) 
[1,2]
• Recently, foot color in guillemots has been linked to oxidative 
stress levels, suggesting that red feet may be honest signals of 
condition in these birds [3]
Methods
• Study was performed at the Bowdoin Scientific Station on Kent 
Island, New Brunswick, Canada
• Data was collected from 16 mated pairs of black guillemots during 
their incubation period over the months of June and July 2007
• Photographs were taken of the right foot of each bird against a 
Gretag Macbeth ColorChecker Color Rendition Chart in order to 
standardize photo conditions between birds
• Mean red, green, and blue values (R, G, B) from the webbed 
portion of the foot were calculated for each individual using Adobe 
Photoshop
• For each individual, we calculated red intensity (              ) after 
Barber et al. (2001) [4]
Results
Foot color is highly correlated between mates of 
unknown sex.
Discussion and Future Work
The positive correlation between red foot color in pairs 
regardless of sex assignment (Figure 2) suggests that black 
guillemots are mating assortatively
Surprisingly, redness index does not correlate with measures of 
oxidative stress in these individuals (S. Stewart, Summer Science 
2007)
Molecular sexing may reveal more about the actual mating 
mechanism
• We will be able to assign males and females to our analysis
• The slope of the regression may indicate the relative strength of 
mate choice by each sex
• We will be able to determine if foot redness is equal between the 
sexes
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Randomization test: Random mating
For each trial of 10,000 trials, we randomly assigned 
individuals to pairs, then randomly assigned each as male or 
female.  We then calculated the slope of the regression 
between redness values of pairs.  Median and mean slope for 
10,000 randomly assigned pairs was 0.
Randomization test: Same pairs, random sex assignment
For each of 10,000 trials, we maintained our 16 existing pairs, 
but randomly assigned each member of the pair as either male 
or female.  We then calculated the slope of the regression 
between redness values of pairs.  Regardless of how sexes 
are assigned within each pair, there is always a positive 
correlation between foot redness in mates (95% C.I. of 
slope=0.30-0.78)
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Hypothesis Prediction
Both sexes use foot 
color to aid in choosing 
a mate which results in 
assortative mating 
based on foot redness
If both sexes are choosing 
mates based on foot 
redness, then within-pair 
foot redness should be 
positively correlated
0
200
400
600
800
1000
1200
1400
1600
-1.4
-1.2
-1 -0.8
-0.6
-0.4
-0.2
0 0.2
0.4
0.6
0.8
1 1.2
1.4
Slope
Fr
eq
ue
nc
y
0
500
1000
1500
2000
2500
3000
3500
-1.4
-1.2
-1 -0.8
-0.6
-0.4
-0.2
0 0.2
0.4
0.6
0.8
1 1.2
1.4
Slope
Fr
eq
ue
nc
y
